During the past few years several have isolated organisms from rats suffering from pneumonia. Mitchell 1 cultivated from the lungs of rats during an outbreak of pneumonia a granular Gram-positive bacillus. Klein ~ had previously encountered a similar bacillus in two cases of rat pneumonia. This organism he named Bacillus muris. Bacillus muris grew well on the ordinary media. It produced acid in dextrose broth or dextrose serum water. Cultures injected into the pleural cavity of rats and mice set up a pleuritis and pneumonia with fatal termination. Subcutaneous injection into rats and guinea pigs produced local abscesses. Tunnicliff 3 succeeded in cultivating a delicately growing streptothrix from the lungs of twenty rats. This organism failed to grow on ordinary media but good growths were obtained on media which contained ascitic fluid. The streptothrix was Gram-negative. It was not acid-fast. Branching was observed only in young cultures. It was described as slender, straight or wavy filaments which soon tended to fragment. The culture was pathogenic for rats when injected into the pleural cavity. Recently Hoskins and Stout 4 have obtained Bacillus bronchisepticus from the upper respiratory tract and lungs of rats suffering with respiratory disease. From descriptions encountered in the literature one would assume that several types of lung disease exist in the rat.
The writer undertook the study of rat pneumonia and succeeded in obtaining from eleven cases organisms closely resembling those isolated by Theobald SmithS, s from the pneumonic lungs of calves. Mitchell, O. W. H., J. Infect. Dis., 1912 , x, 17. 2 Klein, E., Centr. Bakt., lte Abt., Orig., 1903 , xxxiii, 488. 3 Tunnicliff, R., J. Infect. Dis., 1916 , xix, 767. 4 Itoskins, H. P., and Stout, A. L., f. Lab. and Clin. Med., 1919 s Smith, T., f. Exp. Med., 1918 , xxviii, 333. Smith, T., J. Exp. Med., 1921 
ORGANISM FROM PN'EIJ~ONIC LIY2qGS OF RATS
He has named the calf organism Bacillus actinoides, n. sp. (Smith, 1918) . Certain well defined morphological characters which he described render its recognition a relatively simple matter. His cultures when injected into the tracheae of calves produced circumscribed necroses of the lung. Subcutaneous injections gave rise to large indurations ending in necrosis. It must not be assumed that the Bacillus actinoides-like cultures were obtained from every rat examined. In a few instances Bacillus bronchisepticus was isolated. Cocci of various kinds were frequently found. Streptothrices were observed in a few tubes. In many instances growth could not be obtained.
Cultivation from the lungs of rats presents certain difficulties. Involved lobes are usually shrunken and afford very little material. The disease is a chronic one, offering excellent opportunity for invasion with more rapidly growing bacteria. Experimental work with organisms isolated is equally difficult. Practically all rats which have come under my observation after reaching maturity have spontaneously developed lung disease.
Nothing definite can be said at this time regarding the real relationship of the organism about to be described to certain rat pneumonias. On the other hand, the remarkable similarity which exists between Smith's calf cultures and those I have obtained from the white rat is worthy of emphasis. The pneumonic processes of the rat disease resemble in certain respects those described by Theobald Smith in calves.
Method of Cultivation.
The rat is Chloroformed. The skin over the thorax is shaved and disinfected. After the musculature has been exposed it is seared. Portions of the ribs and sternum are removed with sterile instruments. In the main the culture methods described by Smith have been employed. Small pieces from the involved lobes are placed in tubes containing the solid media. The pieces are pushed down the tube and over the surface of the slant and lodged in the liquid at the bottom. The tube is then sealed with sealing wax. Slanted coagulated horse serum to which 0.5 cc. of sterile calf serum water has been added to the condensation fluid has on the whole given the best results. Growth has also been obtained on slanted veal infusion agar to which either calf serum water or defibrinated horse blood has been added to the original condensation fluid. Emphasis is placed on the thorough sealing of the tubes.
Growth Characters.
3 or 4 days after inoculation with bits of lung tissue, tiny scintillating particles may appear within the condensation fluid and calf serum water. As a rule colonies on the slant are not visible to the unaided eye. With a lens, however, very tiny white colonies are observed. The tiny particles gradually become larger and finally appear as irregular gray flocculi suspended in the liquid. In certain cultures a distinct cream-like surface layer in the condensation fluid has been observed in old cultures. The surface colonies increase in size and become round, white, smooth protrusions ( Fig. 1 ). On the agar media the growth is more delicate. Here the condensation fluid becomes slightly turbid and either a very delicate translucent film or discrete colonies appear on the slant. The colonies are very small, usually under 0.5 ram. in diameter. They are round, translucent, and raised. The growth in the fluid at the bottom tends to become viscid. After the organism becomes established on the artificial media it is possible to study its morphological characters in detail. The coagulated serum cultures are in many respects most interesting.
If a 48 hour subculture on coagulated serum be examined with the naked eye little except barely visible scintillating particles in the condensation fluid attracts attention. Hanging drop or stained preparations from the liquid show that the particles are made up of aggregates of fairly long, slender, non-motile rods. They appear to be embedded in clear (unstainable) areas (Fig. 3) . Chains of four or five individuals are not infrequent. Preparations from the slant reveal similar organisms. At the end of 4 days the particles have increased in size and appear as tiny gray flocculi. Microscopically they contain many interwoven filaments. A few may protrude from the edges of the mass. The organisms appear granular. About the borders of certain clumps one may encounter a few clear, pear-shaped bodies. Preparations from the slant reveal a few rod-like elements and great numbers of rounded refringent bodies in clumps. When the condensation water is examined after 7 days, the flocculi are larger. They now appear as mulberry masses of pear, slipper, or club shape, or rounded, clear globules. Scattered throughout this substance are small groups of crystals. The structure of the mass is best shown by placing a drop of the liquid on a slide, with gentle pressure the club-like elements can be made to flow. Fig. 2 illustrates the appearance of a well developed flocculus in the condensation water. The details of the edge of a similar flocculus from an older culture show the characteristic clubs and a few crystals (Fig.  4) . The resemblance between these club-like masses and preparations of the ray fungus from actinomycotic lesions is striking. Stained preparations add little of value. The capsular substance does not stain with any of the ordinary bacterial stains. As a rule a few very faintly stained filaments and fragments are visible in the center of the flocculus (Fig. 5) . Theobald Smith 7 in a recent article has described in detail the formation of the capsular material. The clubs appear first as terminations of the filaments. He points out that the original substance resembles myelin, but that fat granules make their appearance as the culture becomes older and continue to develop at the expense of the myelin-like substance. On the surface of the slant in 7 day cultures the clubs are usually much smaller. Many of the long rods have fragmented so that it is possible to observe masses of very short refringent forms and long filaments. Both types are illustrated in F!g. 6. The shorter forms stain poorly, the long filaments are more deeply colored. Branching has not been observed.
On the blood agar media a much different process is revealed. Here the rods in the young cultures (48 hours) vary considerably in length. Rods from 5 to 10 microns are observed. They are usually straight or slightly curved and often beaded. The ends may be tapered or the bacillus may terminate in a distinct swelling. Constrictions of the body of the organism are not uncommon. Many of these forms have been photographed in Fig. 7 . After 5 to 7 days the rod forms have disappeared and hanging drop or wet mount preparations reveal only refringent coccoid elements (Fig. 8) . It has been stated that rods and filaments with swollen ends are noted during the first 48 hours of incubation. The swellings become more marked during the 3rd and 4th days. The body of the organism shrinks and finally all that remains is the refringent spore-like mass. These masses when introduced into fresh media will reproduce the characteristic pleornorphic rods which undergo the changes described.
Although such organisms have been observed in the cultures from eleven cases, it is only with difficulty that they can be maintained. In several instances Bacillus actinoides was associated with a delicately growing streptococcus. It was possible to carry along these mixed cultures in serum media for several generations, ultimately only the streptococci survived. These mixed cultures made the microscopic study exceedingly difficult. It was only after a few pure cultures of the rods were obtained that the nature of the growth process became clear. Thus far it has not been possible to transfer cultures from the coagulated serum media to blood agar or calf serum water agar. Attempts to transfer from the agar to serum media have also failed.
The organism when grown on agar stains easily in young cultures with methylene blue or carbolfuchsin. It is Gram-negative. Preparations from the serum media are more difficult to stain.
The pathogenic properties of certain strains have been tested in a few instances. White rats injected with cultures beneath the skin suffered no ill effects. Several experiments were made in which the culture was introduced into the trachea of rats. Unfortunately the controls developed a spontaneous pneumonia so that nothing definite could be determined. A calf injected beneath the skin of the neck with a typical rat culture developed only a mild local reaction.
SUMMARY, An organism obtained from the pneumonic lungs of eleven white rats is described. It has been maintained in pure culture in a number of instances. In young cultures the organism appears as a long slender bacillus. In older cultures on coagulated serum media characteristic club-like capsular material is formed. On blood agar characteristic swell{ngs appear at one or both ends of the rod. These become more refringent, and the body of the organism begins t(~ shr{nl~, Finally only rounded spore-like refringent bodies are found. The organism is Gram-negative. 
